Abstract. Variations in cosmic-ray intensities will produce variations in C •4 production in the atmosphere. A comparison is made between variations in sunspot activity and fluctuations in C •4 concentration during the past 13 centuries. Although a definite conclusion is not reached, the evidence given suggests some correspondence between sunspot activities and C •a concentration in the atmosphere.
rant. As was pointed out by Simpson [1960] , the decrease in C • production by cosmic rays during the sunspot maxima could partly be compensated by an increase of C •4 production by protons coming from solar flares, especially during cycle• with high sunspot activity. However, the calculations of the C u production by protons contain some quantities with a large uncertainty, and furthermore the present C • production in the atmosphere is in agreement with estimates derived from neutron densities.
We shall assume, therefore, that the compensation of the depression of C • production during the sunspot maximum is not very large.
Sunspot records are available during a period extending back more than 20 centuries, but the records after A.D. 1610 are the most reliable, having been made by telescope. The variations in sunspot activity can now be compared with variations in C u activity. This is done for the last 1300 years in Figure 1 . The curve giving the radiocarbon fluctuations in tree tings is that given by Willis, Tauber, and Miinnich [1960] . Since these analyses were made at 50-year intervals, the sunspot curve has been derived from the curve of Schove [1955] by averaging the number of sunspots during the maxima over the same 50-year periods.
During the period from A.D. 800 to 1800 the sunspot curve shows 6 pronounced maxima at about A.D. 860, 960, 1110, 1360, 1560, and 1760. According to our hypothesis, we may expect a lower C u production during periods with maximum sunspot activity. The curve for C • concentration has therefore been inverted for readier comparison, so that a minimum in C u activity corresponds to a maximum in the curve a during one sunspot cycle of 11 years are even attenuated by a factor of 75. As the possible fluctuations in production seem to vary by a factor of 2 during one sunspot cycle, the variation in radiocarbon concentration will be of the order of i per cent only. However, this factor of 2 is observed for the 1957 maximum, which is the strongest ever recorded, and it seems likely that fluctuations in radiocarbon concentration in the atmosphere larger than 0.5 per cent do not normally occur during one sunspot cycle. This is in accordance with the results in Groningen; measurements of the average C x• activity of a series of tree rings grown during consecutive years from either maxima or minima gave differences in activity in the right direction, but within the statistical error of 0.5 per cent.
As short time variations in production rate of C • have much less influence upon the atmospheric C x• concentration than variations of longer duration, the sunspot curve will be different from the radiocarbon curve, even if one assumes a proportional relationship between the number of sunspots and the depression of the cosmic-ray activity. In order to study these differences in more detail, the electric model of de Vries was used, omitting the biosphere as a first approximation. To be able to use the model, the fluctuations in solar activity as given by Schove have to be converted into voltage fluctuations. This was done in the following way.
The edge of a circular sheet was carved so that the ordinary sunspot curve was transformed into a circular curve. Changes in isotopic equilibrium. Climatic changes correlated with sunspot activity [Flint, 1957] 
